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(54) Title: GENE CAPABLE OF IMPARTING SALT STRESS RESISTANCE 
(54) fg|fl(D€^ : &x K L/XiM4£ 

(57) Abstract: A novel gene capable of imparting salt stress resistance to a plant for a prolonged period of time- and a «.it «t™>« 

^ STandTcK^H^ £ f^-^ted therein. In particular,^ gene cXg fSyTf ptoimTL^edt 2 
^ (a), (o) and (c) below; and a salt stress resistant transgenic plant having the eene incornorated th^i« rL\ *u I 

^ sequence shown in Sequence ID No. 2 of the sequent listmg; (b) proteS TJK d t^^^SSS^Sl^i 

£* ht^TT hSt ^ * e ?*» 81 ° nC OT having deletion, JSSS^££STli2^ 

£ ^ of miparung salt stress resistance to a plant; and (c) protein with amino acid sequence sho^n mleScTS Tof 

g £ ^cT^^rir^ " " SOmC *** ^ ^ d6 ^ ^-tion or adSS 



<S BB^S^ 2L^t75y KE51JA' k t> /.f * * H(b)iE5Ua©IH?iJS# 2 = y B^^W-fei C-r ( 1 E 1 

^ « « H( C ) iB*m©iB$>jg# 2 =»f t s J 'Mmmrdi4 ?! ?of »i«?*?IS2I *I 
^IML<tt4tla««t«:T*yMBM»6ft V . /^Sp/ju 3 -i 5> ?^|^ S 
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xhrnig-timti: 



itfc^- (#Hfi2001-309789#) N Arthrobacter globiformis |£ *(7) =i ]) >> 
Jr*cZ/-*f—~ Ifjfrfs^- (Mohanty A. , et al. , Theor. Appl. Genet., 106, pp. 51- 
57 (2002)) % -4 *&%z<DMWkV$-m?Sl'? l/x/l'?— \£ (Hoshida H. , et al. , 
Plant Mol. Biol., 43, pp. 103-111 (2000)) % 4 * & 5& <D ^^S&ft H ^ (0s 
DREB) (Dobouzet J. G. , et al. , Plant J. 33, pp. 751-763 (2003)) N 
y^-^T^if feteVNa+ZE+T^^tf-f-mfc* (#BS2000-157287^) 4$$i 




^^^HJg^^^p ( Jang LC>< et aL> piant Physiol f 131> pp 
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516-524 (2003)) % UDP#^ ^ h —Xfr h #7 ? J — #5? ? =?- S 

-SlSf&mm (AtGolS)it^^, ftjft • J£ • VNofcTK* h W 

5 - £3^>n^;2^X^};:;^T#^£tLTl^ (Ml^, Vol. 21, 
No. 12, pp. 1455-1459 (2002) jTeruaki T. , et al. , The Plant Journal, 29(4), 
pp. 417-426 (2002)) 0 M^&WLfa-?t£, n /f 5? f *ONa 4 /H*7 ^ 

— * — aS^^tClT^Sfte* bfc h ~*r V (Zhang H. X. , Blumwald E. , Nature 
Biotechnol. , 19, pp. 765-768 (2001)) ^Brassica^t^j (Zhang H. X. , et al. , 
Proc. Natl. Acad. Sci USA., 98, pp. 12832-12836 (2001)) }£3o V^200mM-C10 

l/^»tt%^Lfc^#^ LT^100raM-ei3B ffi> 150mMT?25BW N 300mMt?3 0 RQ t 



(Reiter W. D. , Vanzin G. F. , Plant Mol. Biol., 47, pp. 95-113 (2001)) 
b d» b fl* £> % h W^ftt^#^t5i t <£>T*# 5UGEitfe^F^oVNT«C 

*IJf5o rtLtt, ^^fe-^x-fc^f^^ h—X^^^S^lJ^ bt*ti\ UDP-^f^ 
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3 (Reiter W. D. , Vanzin G. F. , Plant Mol. Biol., 47, pp. 95-113 (2001) ; 
Dormann P. & Benning, C. , The Plant Journal, 13, pp. 641-652 (1998) 



&*©»«^ffl*S**i i#MSilT^«# (Inouhe M. , et al. , 
Physiologia Plantalum, 66, pp. 370-376 (1986)), Wfr S £S 

ztix^z. ^ttbtt, »fe*©**tt-fb#*at'e ; iFSr-r— * 

— irb, — X (Haaldrup A. , et al. , Plant Cell Reports, 18, pp. 76- 

81 (1998)) -^vy-* (Joersbo M. , et al. , Molecular Breeding, 4, 
pp. 111-117 (1998) )KI J: <0mmX*%Z> o L/^U Jte-^tt^ 
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(seashore paspalum) \ZL «fc o Tff^ $ tl -531^^^ & £ - t fc^ 

(1) WTG9(aK (b), Xtt(c)H:^i-^^y?^|fS:=j— Ki-Sat-fe^f-o 

(2) 6tT©(d), (e). Xtt(f)^tDNA^fe45ifi^ 0 

(d) E?IJ*OE^J#^-l t*tHSa^J^?)^5DNA 

(e) E^m©E^J#^l iC^itSE^^J&SDNAt^W'&ifeSE^J^fe 

(f) EW*©EW*1 fc^i-*XE3niJ5»feft«DNAfc^ttJ&**E^^fe 
* 4 -31 if ^ 7— ^SttSrir-t-5^^^^5tSr=i— KtSDNA 

(4) (l)^L<tt(2)tr|B<ft©aft^^ x«(3)^ismoiimx.-<^^-^^Au 
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(7) ^mtiLVo&j ^-vm. Jtteissvxmzm-t-zmm-v&z. (6)^ 

do) w^-mmmK ry^i-m. vvm, i?y^k *c?m-, 

T^^m. r^^fm, jtte^-r^m^m-rzmmT-frz^ om^k 

(11) (l)2gU< ta(2M;iiemoiHS^\ X«(3)^fBg?(Dmmx.-<^ i^ — ?rffi#l 

(12) a) x (2) fsg^«^ «r^^ri- 5 mnmmmmmmm -?—*— 0 

(13) «4&asJ£^Hfe*,T?*, s% (12)^|5«c<D^etem®#l51feffi-r — # — 0 

(14) m^-mmyotu *-vm, xrav 3 ^^KUR-rsw^-efcs, (13) 

(15) ^^m-r^w^ ^ % ^^ n3 ^ f ^ 

(16) *t#IdS^^fit^^feS s (12)^fa<fe<D^^^Mfi#i51^^— # — „ 

d7) r^7^, -r*m. vvm, tv&. 

T$-4m, Tx-vn, 7 Jtte j ri-i?m^mi-&m%ix*&>z>, (i6)^ie 

(18) (l)5g=L< «:(2)i;ii3*c<D3H£^ Xte(3MdiE*^!im;t-<^ ^ — 
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HI 1 f3 % Seashore Paspalum *Ss«DW 1 Mfr h% 3 RT$^ t fj5 3r"a tf-gg)t 
E12AtePs ABA^u-y^J;^/— f >M^Ms 13 2 B ft, Ps UGE^n ■ — zf 



3W\ Ps UGEl&Ws UGE2©fit#»S^OUGEx}N^-n b <D%kmffi (75/ 



E4f* % WiWt1$VFf&-?ftm&fotiy;V—zfl (ClJSfSUGE^^-n ^<bP s UGE1S. 
tfPs UGE2 £©T 5 



S5li, fit#)J13i§5l^^ ^ — <OPs UGEla/pBmKD^^^JIi^r^i-,, 

(U— VI 1/2 : &J&nfcm B *m , : Ps UGE1 

<< : 0^Bf s 1/5 : IR28 N : =3i/k^; y % — is 

7 : tfyXV) o 



7tt % Ps UGEitte^^A B :fcBtTo1£f^ & S^Bf ToUfcft £ = S/fc # y £3£@B 

LfcFl-t£ftfc*5tt5y/ APCR{ZL«tSPs TOEfe-frr-teW^**?^?- (_LJf£ : 0 2jc 

H8fcJ\ H^BtToifcfttC^rtSRT-PCR^.tSPs <D&mm& 7jk-f- 0 

Hl9fi, Ps UGEit^^F^A'f * (35S:Ps UGEla:nosTK WB^MWk-i ^iJ?V^ 

mi Ott, Ps UGEit^-^^A-T ^ (35S:Ps UGElatnosTK ^^fCteUM* ^ J& /l" 

1 1 f* % Ps UGEat-e-^^A-f ^ (35S:Ps UGBla:nosT) % j^fCte^-f ^ # ;V 

HI 2tt, Ps UGE3te^-*AB*B»Toifcf^Oift^ (NaCl 3000ppm) 



HI Ps UGEstfe^^AB^BfTo-tHr^Oig^ (NaCl 3000ppm) »tt 
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m 

mi4te, Ps UGEit^^A-r^^Fl-tH:^ ( 0 «f To t = > t # V <D^M) <D 
his* (NaCl 3000ppm)lH4M^^^-ro 

H!l 6«, #5?^ H-^T'ilfe^tLfc^^O^y ^PCRCOMm^^-r (Jil& : 
Ps UGEiUS^, TI£ : ^-r^n-^^^^^a^) 0 

- 2 ~ 5 : Ps uGEj&n&mm o 

mi 8te, RT-PCR{£j;SPs UGEjt^#A^n^^^X^-^^o^5Ps UGE5HS 

(U — ^1 (pBI122) , V" — 1/ 2 :Ps UGE^ 

^mfr (Ps 6-3) , I ^3 : Ps UGE7T^fftem#: (Ps 10-1), I V 4 : Ps UGE 

J&Mfemte (Ps 15-5) , l^— ^5 :*SfcU l/-^6 : y^^-ftb) „ 

mi 9 {2, Ps UGE^fe^a^^n^^X^Hc-o^-C, h—xmix\igm 

^etemfr. b : c : *<?#~ ( p bh22) , d : p s mEmnm 

mfc (Ps 6-3), E : Ps UGEMSCfemifc (Ps 11-1), F : Ps UGE7£®fci#|ft: (Ps 
15-5) ) 0 

13 2 Ote, Ps UGEatfe^F^Av-n^^^X^CO^^ hv^^-e^y 0 ^ 
^W^St^I" (1 : ^Sffem#, 2 : Ps UGE?£K4Ejj|#: (Ps 6-3), 3 : 
Ps VGEMmfc&fc (Ps 10-1), 4 :Ps UGEB* (Ps 11-1) , 5 : Ps UGE 

^ffi|££&#: (Ps 15-5) )„ 

£*T, #389§£rSMlIllJ:t&91i-5, 7|s:iS(t N 2003 ^4^ 17 0 ^mmZtltc 0 * 
ffl#fFmJH 2003-113194-^-, 2004 # 3 17 0 |C(±J« 0^H#fFfflffi 

2004-075932 ^(DM^m*^^ Z> *> <DX*fo *) , ^#fFtfclMOPJlBB*S.r>VX« 

7 



WO 2004/092372 



PCT/JP2004/005403 



1. ittfc <D $ n — - i/ sf 

(1) cDNA7-T^7 V — ©ffcMXtJt;** y -=>^ 

V^tt T?*iX^*b4MlFbfc**»tt^ (seashore paspalum) *> 

. seashore paspalum cDNA^>T ^7 U —faib 1 ?^ ~7 r Ul'is j tA'X> ? ]} Is? 

Xy — if Vfl?#f£rfTV\ 41:^ M/^(C1 J: oT seashore paspalumvv^-Cteft^ $ 

13 ^"^^ h seashore paspaluu£"*£> tbffiM LfccDN 

$$zfcW&W* (Seashore Paspalum ; Duedck A. E. and Peacock C. H. , 
Agronomy Journal vol. 77, pp. 47-50 (1985) ft ^fCfEizfc) j&> (DmRNACDttfcfcl^L 

0fl*.HfSeashore Paspalum <Dj&m&&lf bft5 & > Z tlW&fe £ ft3 <D 

f 9:£RNA£rttajbfc^ s ^-y =fdT-fe/Un— ^J^aKP U-fe^rn— ^^Srffl 

(A) +RNA (mRNA) ^#5Clt^T?|5 0 £ fefc, >> 3 ttft&JgSftfr&^lC «fc 9 *K 
y (A) +RNA ^pif L T & cfcV\ 

#^t\ #bftfcmRNA?r^Mt it, ^-v^dT^^^^—^mm^mm^m 

V^T— ##cDNA&£>/£Lfc& % ^— ^cDNA^feDNA^^ I % DNA y >{f — 
r^*RnaseH^^ffiV^T-^cDNA^^i-§ 0 ^jfc Ufc -**cDNA&T4DNA£ji& 

fciotmn, t ?f-f$ — (Mfctf, ecorit^t"*-) oigjt, y>- 
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-fb^Sr^Ts Jlgtll^©^* — \Zffi.fr&AsT'in vitro-/-? y - ^ 

? =i/^$tT/fcit^-^^>>^ (paspalum) -Cift;* f [Cj; 9 ff^$tb 

(2) m.^mm<D&:M 



iilBX^k^fccDNAO^ P — >-R:-oV^ s PCRjg^i^^MfC b T cDNA <D 

ii^fiSKl^BBM^r^S (#i)xJ3! Applied Biosystems&MABI373 
#feixfci^:SSB^JSr, DNASIS (P4y7 h !)x7xyi?-7 y ^ODNA 
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5 T 5: / m&mz 1 ~10^ % ^L<ttl~5i07^; ^^#i)DLTt J: < % 
£fc, ^0JO5tfe^^fi s lH^J#^-2(C^t-T^ ymia^lji:65%^_h^tilll 
^BJOitfe^-^tt, SB^J#^2^^-f-T5 y^IB?iJ^65%^_hOt@ 

3-3. 0%^;* h^^^2Mra~8®TO^(e:-^^fc^o^^^W^o 
fc*s, >f*R::fevvrtt, 4t^i©@Miif tt, H*-r*W3fcBf (IRRI) © 
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3«tt£V^ (T^l#fi§) , UDP 3 - * 4 - tV ^f jEC 5. 1. 

IE $ ;fa/<5 0 

UDP-D-glucose ^ g UDP-D -galactose 

jc \z. m^-v & 5 i t % 5 „ 

J:f5UDP^3^^4-^fcV7^if^tt(i, Journal of Biological 

Chemistry (1964) Vol. 239: 2469-2481 UDP-^f^^ h—x£:K®£L 

^^b/cUDP-^3 — x^UDP-^/Pn— t Ko-^f- if j:-5NAD+^e> 

DNA^tf 0 
DNA^if„ 
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itfe^-^^^^r^A-rS^fi, KunkeljfeXfc Gapped duplexjfe^tf)<k£p^i£;5U3: 

ffl b fc^M^ A/B y h (ffl x. fiMutant-K (TAKARA*±S$l) -^Mutant-G (TAKARAtfc 
M) ^^Sr/BV^T, TAKARAf±<DLA PCR in vitro Mutagenesis f V 



2. lltx.-<^ ^-S^fig^filfe©^ 

(i) iam^-<^ 

©^^-ittlt pBm<D^f , pUCSR©^*— , pTRA3H<Z>-<^* — a* 

Ttt^J g ftj*.^- £r*# Ai" 5 ^ £ "C # § 0 

\£ s pBI12U pBHOl, pBIlOl. 2 X pBIlOl. 3^&££lf btl5 a ^<?fr^- 
blttmW (Escherichia coli) M'T^P/^ T V $ ^^^V^T^M RJtg&iy 

12 



WO 2004/092372 PCT/JP2004/005403 

1$ft<DmAZm.®mmzm&&t!Z.t&-ZimX*&Z (EMBO Journal. 10(3), 69 
7-704 (1991)) 0 

, PUC18, pUC19, pUC9^#{f bthZ> 0 *fc, ^^-7=7V—E:^4^^^,V^ ( 
CaMV), (BGMV) N ^rr^if ^ ? ^p^,v^ (TMV 

*><5^ttT«E»c, :/n^^^ ^^yf-, #yA#;blh> 

*(CaMV)35S:/n^^^ / y ls&&mmm.teW7u * - (Pnos) s 

^i5^n^^ iU(J , fl;ttf% ^ (Shinozaki, K. , and 
Yamaguchi-Shinozaki, K. (2000). Molecular responses to dehydration and 
low temperature: Differences and cross-talk between two stress signaling 
pathways. Curr. Opin. Plant Biol. 3, 217-223) lB«©at^#fc £#5fllJBT? 
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* — (Tnosh # y 77 r7-^--^V ^ 17^/1^/1? y a^^^^^s 

if hfrZo 



(2) ^JCifc 

^PJ<^^S^mfii^«s ^K^iam^^* — £r N g^itfe^- (Ps UGE: 



j^t^ Ky/vm^»x«^^ y-«^lfJ^^^fv^ N n-m^^r?.^ sy 

BR Greened £ <9 Ife-fe U -5: LTi|MBM4& >- K t L T ^ ttj 1~ 5 r 
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> »=K S^. , 
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:1~ 5 J&#te b fc^7 /^^ 



^-e#3 0 ^SS^fcfi^J;^ ^F^JES, 



rjft^h^j tit, ±mizwm^izm.miz£v±m<D7kfr#T 



On 



^#4t5*frfc*jv>t, £««HBfclll«a:.**.i\ a>ojMHMM>te?Ee* 
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3. mnfc&Mydm&.m-^— Rxfm&&& 
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w £ OfllRttPCRfc ¥\z. j: 19 N 3te-=F^%3% Lfc w t ©5MBttRT-PCRfc if id J: 5 
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-®LW£WhX.T*mk<Dm%L-%mte, Molecular cloning-a laboratory manual- 
second edition, Cold Spring Harbor Laboratory Press New York (1989) (d^ 

(1) fe®Wft<DMM 

Seashore Papalunr>^ (Duedck A. E. and Peacock C. R, Agronomy Journal vol. 77, 
47-50 (1985))&#<DAofcl/5000a V 7*>Vi£ y y M ^ £ # tf\ M^m^h^Tk 

?»^T^7X^ff ofc 0 ^©^TK^TK^S^i; <9 , 5 ^||Q - (^Seashore 

Papalum{3:£W£t*£ U ^7klM4£:^ bfc e 

^<Dtm<DftteJ:tQ^ Ill^bl3l, ^ &W£llrMJ^ (Ell) £ 

tf^-f 7771/7^^^ y — ^^HlOcDNA^-T ^ U — ^itl^n — -fife 
i&bfc^n-vgfj; nu ^Lfci^Jt£^LT*l£ (^®tK) T\ ifb^ 

^fToyt 0 ^.fi^mn immooo i x , *§j£3o°o i6H#^ N mm-. oi x , 
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Um22°C) 8B»ROft#t, t*W«i(h5-«, Cultivation Chamber. 

CU-251) t-Tl31|BJWfifeU38fe$*yt. %=tSm> 3K«*SrTIB*l»c^-rgfe* • 

^fflTkHfififc (S. Yoshida, et al. , Laboratory Manual For Physiological 
Studies of Rice 3rd. Ed., The International Rice Research Institute, 
pp. 61-66 (1976); $C * 5u D. R. Hoagland & Arnon, D. I. , Univ. Calif. 

♦ 

Coll. Agri. c. Exp. Sta. Circ. , p. 347 (1936) fc|B<ft©*7c*, 

Murashige T. & Skoog F. , Physiologia Plant. , pp. 473-497 (1962) OFeEDTAiC 

&m Hiciare, pj« cuamoooo i x% mftaonc) iei*ro % 

(flgs : oix. rn.rn.22X:) 8i^M©^#-eWfifebfe 0 

«f«F«IiJ:500inMONaClSr»pbfct>©S:^VN^: o it* h £#*:T 4 jM0& 
HUr«B©£«r«#Lfc 0 ^15 (4) ©/-1f^«f*5J;t^«|B (5) <£><fe;ftcDNA 







Wk& (mg/L) 




NH 4 N0 3 


11. 425 


y v@g 


NaH 2 P0 4 • 2H,0 


50. 375 


# y vj» 


K 2 S0 4 


89. 25 




CaCl 2 • H 2 0 


146. 625 




MgS0 4 • 7H 2 0 


405 


$c (Fe EDTA) 


FeS0 4 • 7H,0 


9. 964 




Na 2 • EDTA 


13. 36 




MnCl 2 • 4H,0 


2. 213 




ZnS0 4 • 7H 2 0 


0. 22 




H 3 B0 4 


2. 875 




CuS0 4 • 5H 2 0 


0. 08 




Na 2 Mo0 4 ♦ 2E,0 


1. 21 




MES 


2137 



ft, -h|B7jc$#i§±fi«5N NaOHSrJH^TpH5. 5 f C USE L ifc . 2 0 KikmW.<DVf 
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(2) Wk<DmM t cDM? 4 7=7 v — (DmWk 

2 g<DMfr b h — ^/l^RNA^J lmg &Rneasy Mini Kit {^Tffl/ftM) 
X ft* Chang, S. b (1993) (Plant Mol. Biol. Report, 11, pp. 113-116) 

^JH^TtttULfco nfe(DWi'&b f> Dnase I ( * # 5^ -l* ^*±®L Rnase7 y 
5 mM MgS0 4 #«^ 25T;, llBfW) & 3S £ il L „ h-^/VRNA 
fr»bBioMag SelectaPure, mRNA Purification System (Polysciences, Inc. *± 
W 3rfflV^TmRNA£rlO/i g*tM Lfc r. OmRNA 5 n gfr y =f (dT) l2 _ 18 {£ J; V) 
Time Saver cDNA^Efc h (T "V v"-t A/^ ^Mf-f pi ^^.^fc^) ^rJEV^Tlst 
strand cDNA $ U: 2nd strand cDNA3r^J& L7c 0 cDNA& ^ n — = V^f^ 

fc#>Directional Cloning Kit (T"V ->-^ ^-th-f ^■>'^|±^) £rffil> N X 

gtllO^r — ^M^^ * — ^Jf A Ufc Ready-To-Go Lambda Packaging 

Kit (7t*s-y A^^r^-i^^^^^^t^) £>ISl^T^^^ — ^^^grfjofco 
E. coli Y1088 &^££LT N ^-f^-fxy^ 7 7 

(3) 7 4 n-/(Oiii:f^77^yv't/^^!)-r:y^ 
±5*OSeashore Paspalum S^^Sr^ittTKJftJtf-effU^^Jfi^fe 4 ^ Wfife U 

(ittfeSIK) ^f>, ^rtb-etb ^/VRNA^r-^^-etLMSSib, ^- V (dT) 12 _ 18 f- 
J; «9 Time Saver cDNA-^J&^y h (T^^t A/^^f ^ ^%±Mc) £rJEl^T 
1st strand cDNA^rf^^ Lfc. 0 ^CDlst strand cDNA£r$|fS£ tt> 1^-/ McSS 
tt^TV^ ^ ^i^^lf--^- (pdN 6 ) PCRfcfrofc (PCR^# : 

Premix ExTaq (^^'M^thSD SrJl VnTcDNA$t94°C 5 aH&Sg^ (94*C30g\ 
55°Cl£\ 12°Cl$r) X251M'*/K 72131 £\ Gene Amp PCRV^x A9600£r>fg 
/B) c #b;ftfcPCR^4&&y/Utt&8cltlT?StBG>fg % ECL direct labeling kit 

cDNA7^^7 y —SriiC^lH. 5cm<£>^ — WC^t, 2000^" =7 — ^ ^ tr-f 7 T 
U-yfr/VX?])*---^?^^ Hybond N (TtS^AxM ^y^±m 
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detection system (7v«/ t A/W Wxy^) £JlV^c 0 ±7&<D 2 



^DNASrttfflbfCo 37 7" S/DNA £94°C10#M3g Lt, #^ Lfc & OSrilM b U 
A.gtll(D7^-!7 — K^°^-<^- (5'-GGT GGC GAC GAC TCC TGG AGC CCG-3' :IB?!l 
3) bV'^ ^Zf^^^r— (5'-TTG ACA CCA GAC CAA CTG GTA ATG-3' : 1H 
(^#:7^;^±a!i)£rfflV^TPremix ExTaq (* # v H ) tr 

PCR£*rofc (95°Cl£\ (94°C1^, 55<C 2 # N 72°C2#) X25^-T^^ N 

72°C2#) 0 #fe*LfcPCRM^£pT7 Blue T— < ^ ^ Perfectly Blunt 

Cloning Kit (Novagen-t±10 &J1 ^X^Z? 1? n — ^ ^ ^f Co Hgt^fc^^flg 
n — ^^rdRhodamine dye-terminator ife (AmpliTaq DNA polymerase FS ; 
Applied Biosystems*±$!i){::J; <9 ^~<7-^*^S£?to fc^ N ABI 310>?^^^^ 
V?T-f-9'( if— (Applied Biosystems*±§g) £^^M$^ft;$>kDNA@g?IJ3:&: 

(4) /—•v^m%t\z.&z>m—<ik*?y—->y M^bo&m 

&btlf£2?v — is (Ps ABA^Ps uge) fa h -^il&ffi —f&Jfefo ^f- o 
Ps ABA^n^-^« N P T7 Blue T--<* *-(D? D-^^i^ h **JRiH*EcoRI 

^-|fc«) irpoly A«r£*fcv>«fc 5t3i-r^ir- M*HfP^ftyiS»5»Alu 

I (New England BiolabfrM) T*i5U!£JrU TiSu -^i^^lt J; 5 -go 9 ttj-f - 

^fcfcoTWSiLfc (SS2WI-5) 0 Ps UGE^n-^r±, **J0>?*>f 7 7 

\s 1/ Z"r JV-r* b tlltcmk* n-^p s U ge (IB?U#^6) £pT7 Blue T— — 
Ps ABA7°n-^ (IB?lJ#-5§- 5 ) : 

TGCCGTGGGCTCCGGCGGGTTCGCCTTCCACGAGCACCACGAGAAGAAGGAGGACCACAAGGACGCCGAGGA 

GGCCGGCGGCGAGAAGAAGCACCACTTCTTCGGCTGATCCATCTCACCATCTCCATCTCCCACCCCCATCGA 
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TCCATTTGTGTTGGCTTTAATTCCCTGCGTGCATGCGTGTTGTTGAATAAGGGGCCGGTTCCATCTGTACGT 

ACGTGTACTCCGAGACCTATCGTCATGTGTGTGTGTGTACGTATACCTGCTGTGTACATGATGGTCGTATAT 

GCCACTGGACTATGTGTGTGTGCAACTCTGTTCTGATTTGCTATATATAAG 

Mc%l<D<f 4 7 T Is > *r /vx° k titLcDM? n — l/p s u ge (@BM#-^6) : 

TGCAGGGACCAGTGGAACTGGGCCAAGAAGAACCCCTATGGCTACTGCGGCACTGCCGAAAAATAGAGCGCG 
TGCATTAATCAGATCTCTGGACTGAATTTGTCCATGGTTGATGGTTGTCTCAGACCTATCGGTGGAAGATGT 
AACAAGTAGAGACCGCTCGAATGTGCCTAGCTACGAAGTTTCGTACCATCTCTCTTGTCATAACCTCATGTA 
GATGGTCATTTTATTGGAATTAGCCTTAGCCTTCAGGCCCGGCGCTGTTAAAATTTGTTTTACACATGGATT 
TTCTCGCTACGTGTGATACATATTGTGTCTGTAATAATCCTGATCGGAGTTTCCAGTAATAAAACCGATCCA 
CGACGGTGGCTACGCCCTGTGTTGTAGTactgtgaatatgatgtggtaataacaataacttgcagtgagact 

tcagctttcaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa 
Ps UGE^n-^ (m?m-%-7) : 

GGCCGCTGTGCAGGGACCAGTGGAACTGGGCCAAGAAGAACCCCTATGGCTACTGCGGCACTGCCGAAAAAT 

AGAGCGCGTGCATTAATCAGATCTCTGGACTGAATTTGTCCATGGTTGATGGTTGTCTCAGACCTATCGGTG 

GAAGATGTAACAAGTAGAGACCGCTCGAATGTGCCTAGCTACGAAGTTTCGTACCATCTCTCTTGTCATAAC 

CTCATGTAGATGGTCATTTTATTGGAATTAGCCTTAGCCTTCAGGCCCGGCGCTGTTAAAATTTGTTTTACA 

CATGGATTTTCTCGCTACGTGTGATACATATTGTGTCTGTAATAATCCTGATCGGAGTTTCCAGTAATAAAA 
CCGATCCACGACGGTGGCTACGCCCTGTGTTGTAGT 

iMbfcPs ABA^n-^ OT s UGE^n -?*m V^TPaspalumf^ ^ * ( pp 

«^#y) Paspalum^Tte^*!^ 

fc. fe±$i<D&m • l^fflTkffigitiTWj&U (OmM 

NaCl) i:^SE(50 mM NaCl) TO 1 ^©^^^ h - * /VRNA £ & ft L 

Ps ABA^n-^fcifiy— y^lff-CW:, Paspalumi: *<DV>i**W0 h ;V 

RNAfcfcPs aba -cttm**v<5iiiRNA*s*au t> ft> -5 t £ *S?£fg $ *tfc 

(0 2 A) 0 iot, COPs ABA^ n — >-r±j»4fe^<BVW^H: t ^S^g 

SLtV^5tttISL4^ofc. — £\ p s UGE^a— zf\n£Z>; — !f^#p#ftf 
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as»ae>fe*Lft*»ofc (H2B) „ S§oT, Z<DPs UGE^ n-^*Paspalu«S~<W 

LT»feLfc 0 Ps UGE^n-^DNAEM&Blast XfciS^ 
o tft^SrfT ofc^^:, Guar (Craopsis tetragonoloba) (£>itfc^p (Accession 
No. AJ005081, Joersbo, M. , et al. , Plant Science 142, pp. 147-154, 1999) ^ 
Xtf^P-r*-*-X-*-©»fc* (Dormann, P. feBenning, C. , Archives of 
Biochemistry and Biophysics, 327, pp. 27-34, 1996) t a i?—fe(D 6 £ 
£ 58 L fc, - OPs UGE^n — ^tr^cDNAlgK/BO^n— ^£ Utiffi tfc, 
(5) ±JtcDNA©*Hti:iB^J*fe 

Hsm • 7K*»*«lteJ: 5^ h (400mM NaCl) £ 1 ilW^fcfcPaspalujn^ 

«t 5mRNA10/xg^^#b, ZAP Express cDNA Gigapack III Gold Cloning kit 

(Stratagenett®) £^T, cDNA^Efc, Zap Express ? —~*<D ? vl — 

?\ lkZPs< V^-Z?yy*?f^tL 0 cDM7sC77 y-^14X9 cm<DMmiy^-U 
10&Km%s «&100,000^9-^36*fe»S[Srffofc 0 Hybond N (T-rVtA^ 

iF^tttJftCteJBLfcPs UGE^P-^fcECL direct labeling kit (7v>> t A^ 

zm^xmrnii,. y?-? co^y-t-sucDmm^ «ecl 

detection system (T-^i/^A^-r^-^^^^^|±^) ^v^c 1~3^^^ 
y- = ^^©^ % PS UGEyn^fttli^nS/^^^^So^lLfco In 
vivo excision^ J; t>, ^tb^ttOcDNASrpBK-CMV phagemid vector (Stratagene 
%h 14 ) ^ U 7t o 51 & $ *L fc 3 A © cDNA & dRhodamine dye-terminator W; 

(AmpliTaq DNA polymerase FS : Applied BiosystemsttS^) <t 9 is—fr^^ 
JSOfctrtfofc*, ABI 310$?**^-, 5/ 7^ if- (Applied Biosystemsft 

•v-, Xtf#cflNAfc#»ttfc:/?>r.e.--fcj B v^ 0 EM©#*fW\ Genentyx 
Mac. Ver. 11 (Soft ware Development Co. LTD, 2000) V^c 0 

^—<r>^<om^ Ps UGEOE^J^fa^—Sr-f 5cDNA^c-v (p s UGE1) & 

#fe*Lfc 0 Ps UGEl©iftaiE5>ISrEa?!I#-S-l (d % ^fi X 5 = — K $ *i5 T =• y 

E?lJSrEM#-^2^i- 0 *7c N Ps UGE1 £ T S y ^ W</ve 6 5%©*^-ns? 
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£r <5 cDNA v is ( Ps UGE2) &&tr>tHt„ Ps UGE2©ft^BB^JSrE^J## 
(6) f&g £ #E <D UGE * ^E- n £ tf) J£ j 



XOTs UGE2£©^3tr£f£j£ b f c (03 . .> B ^^ t xtOUGE7 7 § y - 
Atlg30620 . Atlgl2780 , Atlg6318<K Atlg64440 % At2g34850 N At4gl0960 N 
At4g23920 i^ *0s UGE (Accession No. AB087745) N ? T Ct UGE (Accession 

No.AJ005081)£M) 0 £ ftfc: «fc 5 £ Ps UGElte^/l ^No. 1 $ jft,fc„ if 

As— ^No. HC#0£*L;fc7fc^n ^St^Ps UGE2tf)T 5: / BfeiBM"T?T 7^ ^ h 

5'>n>f^^X^-©UGE3te^F % &t>*III CPaspalumSl&OPs UGE2 h L TPs 
UGElttN5|c»OT§yife^l0*a6«^v^ftO**«r*LTVN*: (H 4 ) . 

mm i T-#e>*LfcPs uGE^^gcDNA^^ate^AjB^m-^ * w 

T©i5iatKALfc B *f\ 3' ttOpoly AS:8fc<fc«>, _Li$<D^u>-^PS 
UGEl * m m \Z % -f V ^ - h J; ft£ ^ 45bp - 64bp # g © ffi : 5 « _ 
ACAGAGCCGCAAAACCACAC-3' (ISJIJ## 1 0 ) ^^^^^^^-v^- n TiMJl314bp 
~1340bp#B OiHJIJ : 5'-TTCGTAGCTAGGCACATTCGAGCGGTC-3' (gE?lJ#-S§- 11)^7 
^^-fe^^^^^^^-^ b> ^p yr obest * v JtttM) Srft^u, 98^ 
2£\ (96°C30#\ 62°C30#\ 72°C 2 X30lNf*/K 72°C 3 #©£#t»pcr 

(*T^tk»!) «r^-C»«Lfc 0 
Scrpit Amp Cloning Kit (Stratagene|±^) £r/gV\ pCR-Script Amp SK(+)fcl* 

h £ LT^FOpCR-Script Amp SK(+)©^ tf — ^£rP s UGElat bfc e 
Ps UGElafrffl|Blt*Not I (JCMftftH) T^ILtx^ /-/UtfciRLfc«, 

ttitJ:«tt)»«lLVt, ^^f-^o^^Bam HI (3££N&*±M) T'MIL, 121 5 i±S * 
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tl/5PS UGEit^HrJt l . 3kb) 7%Ttfn— * 4*/l-mtC&Itjk: <fc 9#itU 
y/vttffi^yh (*T?^±M) &fflVN-C*MKLfc 0 

**fi^»f>S-*^ , B*--^>-i^-5*-^'-©Wf!:Jf Ar*fc*, PBI221 

(^^T^ts) zmmmsac i -cmu y-/wt 

-<**-£|S#£:Ps UGEit^^^Jt (#Dl.3kb) ^~> S VR>fi:&fTV\ ^ 

&*m)t (#&1.3kb) ^ALfc^D-y^lfttfc, CtL^rPs UGEla/pBI221^ 

Z.<DPs UGEla/pBI221©5S^*-fey h g&#£3fr!5-?3gA/B ^ y - # 

— {-#Ai-5fcfe. £*T<0tftf£3rfro;fc o Ps UGEla/pBI22lSrffiflRBB^3*fEcoRI (JjC 

dna zmmmmmnd m cm#^?±^) ^^y-^et®u^^ % tsbi^ 

Dralll (New England Biolab^) U 38 "fey h£|5^35S : Ps UGE : nos T 

(#52.5 kb) k^?*-&&&0.7%Ttfu-X?;vnm.mmz£*)ftffi^ Jf,v 

— pIG121Hm (Plant Cell Report, Vol. 12, pp. 7-11 (1992) N ^-frS;^ i^jjsj- 

m*^kb, 7xy — /MSttjfcj; «9»J4b/t 0 r©^7^ S * — if^SrM 

fCHind III (X##tttt) TMU ^**-gP#£35S : Intron-GUS mos T£ 

y hver. I<Srfi^t\ Ps UGEjftfc^g|# -fe y h |$/rjf £ ^ # — Wf)t© 7 >f 
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S/3 VRJ&*m\ 3/9*$ K"***-pIG121Ifa©35S : Intron-GUS :nos TUft 
Ps UGEjt^^^^^-^^ Mff^T-^AUfe^n-V^aiJfeu, Ps UGEla/ 
pBI121Hm£ Lfc 0 

r<DPs UGEla/pBI12lHm%Bam HI (M&titm) ^11, ^ -/WttRLfcfK 

ffiiCfc «3*»|Sb^ 0 $ O^fK-^Hind III^SLT, Ps UGEla3&3iy&ir y h 

+35S : ^ ^n^^^^^CHPDat^ODNA^fjt^rO. 7 %<7>Tjf n 

pBmK^B^y^tfctDtiMiR^jllSac I «u 

U -<^-gfl#£:35S : GUS&J#£0.7#T;tfn-;*^/i^^IHc£ 9#|fcU 
ttt®i©7'ry—>a hver.lSrJEV^T. r. * — £ p s UGEla 

kb) *M*AUfc*n — ^«r»JfeLfc 0 ^H&Ps UGEla/pBI221Hm£: Lfc 0 

pIG121Hra£Sal I £ Bam HI&LS Lt (3*C#«frfil) % $ £ 35S : H PTi 

CTM0.7«7#D-^yHM|:j;^| U 35S . HPT*6HHfc#*$o 

HindllliSac ML, 0. 7%TXf n-^^*^*tt»C J: 9 ^/VttttJ 

^-|±$S07-f > 3 >^*y hver. iSrJSV^T, £ 0> * * — & # £ _h flt 03 
35S:HPTat^tt^i:Sr5i»U*i 0 ^LT, *J»«f JM109-.©m«t|E*O« % 35S 

/pBI22l£ Lfc 0 C;?X«Ps UGEla/pBI221 £ CD = h5y77^i/gy|:ft^ 
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(1) Ps UGE?^SfteJft^^©f^« 



4* (fpf : B^flf, 



F«^iFxw nn #w^« Mi& ^ (Kyozuka et 

al., Mol. Gen. Gnet. , 206, pp. 408-413, 1987) , ^lUfecD^fe (Toriyama 
et al., Bio/Technology 6, pp. 1072-1074) % ^Tfc^O^fe (Akagi et al. , 
Mol. Gen. Gnet., 215, pp. 501-506, 1989) CTfro fc 0 

/B h*2X10VmL N 7=7*% KDNA (Ps UGEla/pBI121H m X «Ps 

UGEla/pBI221HmX tePs UGEla/pBI221 «fc HPT/pBI221 0 = h 7 ^ X 7 * — * Is 3 ^ 
©V^-ftt^) Sr50/ig/inL^*5«fc5t0.4M^>'=h^K 70mMT*^:7^gg# 
y 5mM^3^^;/l,^i>A, 5mM.MES©^A^y 77- iCjgligL^l^ h 

&<hbfc 0 &:fc*A^«fcteA|fc%fcJg©GTE-10*\ ^Aft^- (31fiFTC-54^ 

Bh=-, K ^Pf± N pp.82-88, 2001) £ bfcT^f b — *l*mz.&M b 

fc^nh^^^h^^ ttflcJSifilcJD*.^— **M&£#te:*f#Ufc. ^Al4S^^- 

^7/1^^ Sr^-r j/b-^ i/l/SOp. g/mL<£>R2SAJ£a& ( * 5>j , |U_b, 
bfco 10-140 K^#bii?it$-1irfc^, ^ ^B^ i/lsSOn 



p . 83) \< 

K/MDW&teKHn (m*?hhs m±* PP .78-8i) te#/p*fc*«u 
^•7V-mm (A*5bfe % n± % PP .78-8D khmcu »*lt 
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(1:1) tWlfci?7^#yh (fKX*tXffi£ : 5 cmX 5 cmX 6 cm) 
5. 5cmX9. 5cm) ^#Mfl[ tt $ b f£ 4 ~ 1 0 -{r U gJitXtt^IEL, 



{'-'Max. 

15cm X 



(2) p s UGEit^^A^^mco^ 

bfc^y-^^ K/V7fa- T'tAtl, 100/zLOTE 



(lOmM Tris HC1, 

pH8.0, ImM EDTA) 2: 3E }C SsAp b % x j/^y K;P7f a-7*i©*^ v?xt^f 
-T*l~3^i#t5-^{UoTfirofc 0 ®#&tt*JbfCifctf L, 4 °C S 

. / A DNA®# £ Lfc 0 

Ps UGBjte-=F-©#&Srfl|ffi-f SfcfttC, ^7 APCR%5'-GTC GTC GAC AAC TTC 
CAC AA-3' 2) Ift^xy?^^-, 5*-TTG TTC TCG TAG TAC ATG 

TC-3' (B*l#-*1 3) SrTV^HrV*^^-*: U 1. 25U©B»K0D-Dash 

CH€#^#:$SJ) x 10pmoles0 7°^-f ^r — N 0. 2mM<£dNTP N 
ft : 20mM Tris-HCl (pH7. 5) % 8mM MgCl 2> 7. 5mM DTT, 2.5 Mg/50/iL BSA) ttM 
VNTfT o fc. bfc^V ADNAtt20 A LOPCRKJSfc^AlcSt LT10 M L&teJB L 

fc 0 ^/S^ftfi, ABItfcjSl<Z>Gene Amp PCR->^ T A9600XttGene Amp PCRv^^ 
A9700«r«tfiU PCR^#«98°C2^- N (98<C30£K 55°C 2 #\ 74°C30#) X 30 

JilB^yAPCR©M*4r0 6K:^i- o H 6 fc^-f J; ? ^ N IE?iJ#-5§- 1 2 fc-fc V 

©WJt (l"- VI : •^•■P & • — DNA) ttPs UGE?^ 



B^cBf (W>3) -C©^^ 

ttj£*K #Nfllfe;i#©-f*,SMi (B^Bf 4) , =^vt#i; (w- > 

6) % IR28 (^5) % ( V' V 7 ) ) ^ttVvfftfc&tiJ;**^ 7^ 

*frO«tt8R:aUTVN5i^Sr^UTVN5 0 H 7 tt, Ps UGETg; 

0*BtToifcft 5S&L7U@#) s KTolfcft t = V t # V (D ^@BF1 

■tt^:^ffiv>T^c< *V Apai*fTofc*Ml&33*-*- 0 EI 7 ki&^T^ttPs uge 
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UGEla/pBI22l£#|§y£ Lfc:»£-©PCRg<fe % m *<D? S APCRi 

*^JtteJft = ^t* y £<^IBK:£oT#fcFlk:ov^f;J: x @ 7 (Tl£) te46f@ 

fcttl20«*O^^O'v^^v»tt>f^Toifl:ft©5"fe, 106f@£Mcp s UGEjg-e^ 

Ps UGE^K^mB^BfTo-ttir^^jo^^Ps UGE*A»e^<D|B«*»-*-5fca& 
tC, RT-PCR£gH?iJ#-5§- 1 2 Sr-tV*?*^^-, IB?U##1 3 (R_fc) 

^ryfty^y^v-a, i.25uo»*K0D-Dash (m#^?±^) 

lOpmolesO^^-, 0.2mM<DdNTP N K Jft « « ift (^^S : 20mM Tris-HCl 
(pH7.5K 8mM MgCl,, 7. 5 mil DTT % 2.5 n g/50 » L BSA) Sr/B V»Tfro fc„ _b 
Jfebfc h — ^yVRNAi t)lst strand cDNA^Jjfcdp- y h (Life Science*±®l) £fflV^ 
TfMcLfclst strand cDNA&20 » LOPCRKJSfc^ftfclSfr UTO. 2~10 ju L&^iB 
LfCo KJSSttWu ABH±$gOGene Amp PCRv^^. ^ A9600Xf3 Gene Amp PCRi/^ 
xA9700^ffiU s PCR^#te98 0 C2#, (98^C30# % 55°C 2 # % 74°C30#) X 
30-^-r^/K 74°C5#(^ 4°C-Clt^i: bfc„ 

JifBRT-PCR©^^|H8{C^i- 0 [US ^doV>T^Rl{4 Ps UGEitfc-^|*)g|5@E 
^lj226bp^^t-5^>- KOffiHSr^-t-. V«^m-<^^- Ps UGEla/pBI22l£ 
'atbfc#^©PCWS*T?*»9, NTf«m*Jfcjfc>r*©lst strand cDNA^^ 

^^T^i"^^ KflSfflllS^tLfc. 1st strand cDNA-g-Jlft fc/B V^c b — ^/WRNAlC^f b 

LTV>a o i©±5H:UTRT-PCRSrKElfibfc«f*, Ps UGBlfcJV A|C^«106 
I#OM^bt^5/^^ (Toflfcft) ©5fc % 95fl#:OH*||||To1fl:ft*SPs 

UGE&355LU yy^fcPs UGE^^1-590^1#:(DF1(^ 5 8Hm*©Fl 
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b/c 0 

sGFP^r^^i-^^K^m-f'^ (To-ffirft) tf5^#§B0. i~o. l5g£rSmu 

-e^^L, -80°C{eiT^#Lfc o ttffiffl^Wm (25mM Hepes pH 7.5, 0.3 M 
sorbitol, 5 mM DTTtC vt y ^^^(D^xi ^T — if ^ 1/ t tf ^ — # ^ T^complete 
mini 1 5> ~f \s y h £r7ml (cl^^^ b % <D) ^r^fiO. 1~0. 15gO^(C*J- LT1~ 
1. 5ml »]U £ tbfcm&lfccDtf V ? =7— jVM s ^^l^FO^^#?:AtLT, 
^K*JiTfL#££^Tl-<9»b£: 0 ^^#J-^ofc t ^ 2ml<^* x 
-O-^^-^}Cl#bi:i5000rpm N 4°C (CT20#|!Bit ^ bfc 0 ±m^m^=u — zfK 
#b"C\ ttm^M^T-lmKC^^T^^bfCo #btbfc^lml^NAP-10^7 A 

(Tvv/tA/^tt^iy^fil) M<D-tir N tttH^MWl.5ml-e^t±ibJ^^ 
bfc 0 w<Dflfti£bfc^t£j*&l. 5ml£Ps UGE^fC$£$|-f ^(^^#^40^ l^SteSiJ^ 
{-JlV^C ^mm^^Xf4sGFP«r^mi-a^^fe^-r^ (Toii:^) (D#^« N fu 
ia^ttJ^1.5ml5:YM-10(-fe^ h V ^ V ^T^tM) KAth, 6000 rpm (0^ 

himacK 4 °C^T120^Pfl^^^!S bTO. 3ml £ "tr^i b, 40 n l&m&Mfelzm 

^tM^fi^T^J: 5Kl?T&ofc 0 *1\ 50mM Tris HC1 (pH8. 5) % 1 raM NAD + 
-a&RJtm (^7y^) 0.46 mlfc±|B0*^4O J u Ltr^^P^, ?fi^28°C^T 
340nmO®^^±#^ 3^WS'J^i-§ w t fcicT'/7>'^ ©IS % Aabs 1 /min 

50mM Tris HC1 (pH8. 5), 1 mM NAD\ 0. 5mM UDP-^f^^ h—X%^&&J&m 
0.46 mlkl_hiEi£f^40/iL£»]fU lif)^ bT@fc}fcj£_h#£r$J^ U A 
abs 2/min£r3<:#>fc 0 Aabs 2/ min^ 6> A abs 1 /min^H b§| V^fc A A340 /min 

^^rfflVNTJ:b^te^ff-#brco 

31 



WO 2004/092372 PCT/JP2004/005403 

itm^E (mU/mg* > = 

[AA340/minXSi^^*(ml) H-6220 (M" 1 - cm" 1 ) j^-H^ft ( ml ) -=-^^^ 
<D ? is y< ? M^g. (mg/ml) X1000 

^n^^-r^^LT#3^^^it^tt (mU/mg $1"*?%) £$J^U 
^t^41MIM&2fca6fc 0 ^O^, Ps UGE^JOfcgH' ^T»«37. 7±5. 5, ^ 
-r^©^7/^^^M^T'(*4- 1±1. 8, sGFP^K^m^^T'{i2. 8±0 
S^tt&^tL^H^Lfco BP*,, p s UGE^W^m^^^UDP-^f^iJ' 7xf 
^ 7— PsUGE»e^Sr38SU*VW^i V 8 ~lO<f£jiS< % PsUGEitfc 
^ttUDP- ^-^^tV^-^<|4X«UDP- ^n^xt7 7^f Stt 



mMM3T«mtbtltcPs VGEmKfc®:^ * (35S:Ps UGEla:nosT), =r V h o 

tft5£J&*&MSHF («##n?fe> N |^±) ©^a^o^^^OnitU 
&^^fl^:fl2im s 42mM N 84mM, 168mMfc LfcJfc*^ fc5VMi^3-7i^^ 
R)C<21mM, 42mM N 84mM, 168mM£ 16B#R|0JK 10000 lxT? 1 ~ 2 

b*-^©*A»WT?W:»«t*S5fe^Jc«UW$tLfc D C^fc^UTPs UGE^A^Sfe 
(35S:Ps UGEla:nosT)-Ctt, #7 * h -*|c «fc **«*M||ai|2|£%£|cft 
<ftofc (0 9) 0 mi 0f± % Ps UGEKe^-J*A>r * (35S:Ps UGElamosTK # 

Ps UGEjtfc-T-^Af* (35S:Ps UGElamosTK ^ff4Ejfe-Y ^/^ffi^MMtt 
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(i) p s vGEMte^&mx^tcB*mToi&mz&vzMm.'&*^Tmffim\ 

tt7Jl~9jn\ sp*&ftffltt29«C, *i*«ifl.W:34t:, *{S^26°C, ¥**&A70 
90%-efcofc 0 0«f4Wl4l»BI-CJHft«t53JlxTf*>ofc. h l-^te^T 

Oj;5tCLT^XLfc 0 HMEMl*3lCffE0.9iiu *1. 5m, i*30. 15m© ^7*^3,* 

»©*«Sr3oR*u AX** (B»If n |il) «:10#© l 



(ATAG0|±MES421) i t» 0. 3%-?fc « - t Sr^fS bfc 0 J; 



Ps UGEit^^AB^BfTolfc^Sr^^O^y f> (0 x Jfcff £ x A $ : 15cmX 
5.5cmX9.5cm) U 10%K*|CTtttt*fT o fc 0 ^Ottftfta 

«^ h v^WtoMitt, -7^ V kV©ii^« (IRRI) fcxftfcSfL 

1 3 {C^-fo p^flf ©^titWiffl©^ = 7 6 7 Ps UGEifrlS 
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UGEJte^A^feHf4^aT©^dSi*5V^I^^^7 h b (^^0. 46-»0. 52) 

2 







3 




2 




1 

• 




0. 5 


^fcft^^lX^K ^x<om^^^, te^/^oxv^ 


0 





(2) ps vGE^fc^mAn*mTot^i/t%V(D&miz£%Fim^<Dmx hu^m 

JrlB(l)T*»^£tf>r«j_hLfcPs UGEite^-^AB^BfToifi:^^ B^BfJ; 9 t> 

(DU^-Z^y J—tf v h (®X^X]«$ : 5cmX 5craX 6cm) 2~3 
M^mMffl 3 "C^Ufc J: 5 {-^r/ APCR?TV\ Ps UGEatfg-i^fitfg^tbfcFl 
a (Fl Ps UGE+) £Ps UGE»fc^«lg$n&VNFl;f|ia (F1 PsUGE _) £#tf-f Co 

Ps UGEat^^fS^$tvfcFl*a (Fl PsUGE+) toV^t, p s UGEiHS^^It 
M£*L^Fl:|fca (Fl PsUGE-) „ ftJ&KlB&M * : n^t^; 

1B(1) tmC^KXn-otc 0 £fc, «»»ifHJttl2^~2^t? % ^»?&tt28 , C, 

-hlBWfe*£*&g| 1 4 ^^i~ 0 2 fiffi @ J; «9 Ps UGEstfc^A-t' ^©HHfi^- 
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3 Ji 



&ktbtc 0 Ps UGEfcfc^OflfcB&a'LfcFl&H (Fl Ps UGE+) ti x MfflB. (Ps 
OGEae^-OflfcB^JtJ&VNFl^ia (Fl Ps UGE-) n 0*Bf % n^fc#y N IR28) 

^■TtKDmm^iS^X-h, Fl Ps UGE+J:t)^#«s_hiiis- ift^^ 

(■^©SufcfetLfe) „ Fl Ps UGE+W\ Fl Ps UGE- <b Jtg? LT & , 



1/^ 



F1 PSUGE+ (2wks) 
F1 PsUGE+ (4wks) 
F1 PsUGE+ (8wks) 

F1 PsUGE- (2wks) 
F1 PsUGE- (4wks) 
F1 PsUGE- (8wks) 

=i fc: * »J (2wks) 
=ivt*'J(4wks) 
a5>fc*U (8wks) 

H#B8(8wks) 
IR28(8wks) 



ft5E^ 
6.2 
18.6 
44.4 

72.3 
91.0 
98.2 

83.3 
100.0 
100.0 

70.0 
100.0 



93.8 
81.5 
55.6 

27.7 
9.0 
1.8 

16.7 
0.0 
0.0 

30.0 
0.0 



81 
81 
81 

112 
112 
112 

6 
6 
6 

6 
6 



(htm : %) 



44(54.3) 



2(1.8) 



0(0) 

0(0) 
0(0) 



1-0.6-5 



2-4.0-6 
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Ps UGEla/pBrniHrnSr^r/n V??* He:SJlAbfc 0 Z(D7>u h^?* h X 0 



200mM<£> 



(A#3bfe. R_b, pp. 78-81) K:tt;il~2ilMWjfcbfc 0 fit X. ft" tffc 40000^ 



V>T^Ab7?:Ps UGE<DrtfPBB^I^7-r^- (ffi?U## 1 2 1 3 ) tm^^? 

Ps UGEla/pBI221HmfC«t 9 Ps UGEifrfc^ £ PJNfKlzJfA $*b3^>f ^ > 
^ffi^Ltt (HPT) afi^©^5>r^- (•feS'*^?^- : 5' -ATG AAA AAG CCT 
GAA CTC AC-3' (£?«#-* 1 4) % T i^ir V* ^7 ^ : 5' -CGA ACC CGC 

TCG TCT GGC TA-3' (BB*J#* 1 5) £ APCR^ J; & *f5^» AO 



Ps UGEit^W226^VKi:^^^ > '»T^nWf I'Jgtttt (HPDat-fe^Ort 



(1) Ps UGE^ftlEife^o^^^-X^-ODf^: 



7hn 



(l-l) S^ailfetJ:57^p/^Ty ^A^^it^-? ^A 

Jfe#!l2 MTfJ^bfcT 0 ^ * K UGEla/pBI221Hm^T^a^^^ y r^AM* 

^(aoTtALfc, £1\ 24B#P^;lg§| bl&fp bfcAgrobacterium 
tumefaciens (GV3101#0 (DmW.0. 5ml ^50ml<Di#^^ (LBJ£Jffi) (C A^t8B#^ 
bfc„ ^H^300m1OYEB^(K-— 7x^^ ]. 5. 0g , V ^7 h Is 5. Og, 

Y=^^^ h l.Og, i/^^n-^ 5. Og, MgS0 4 -7H 2 0 0. 5g / 

500 mi)izDNhmwo.ifjLg%mm\^tc 0 mwm%:mtemm%>T*5£-&w:&, 37°cv 

t-^/U-etiUfc, 30 e CT*mw^i|b, «f**«r^^>f ^^.(j»»«50 

Mg/ml) Sr^trtJ3*^J&HiK:fc*jfl, % 2|fcJ£#LT^Kteife#:«:38&bfc„ tH 
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LfcTF^K^^^ n = — f;i:o^T single-colony isolation&fjo 1t& np = 

-^»IL, PCR& J; 13 g 6<j o ^ 7 ^ 5 KOEqfc&flfcfgLfc. 
(1-2) ^I^fflTyn/^f^AO^t 

Ps UGEit^^A^lfem £ HfcT ^ y r^Ainn^^it, 
«*ttt*tv/fj/i/ mmmSOfig/ml) £^tHmlOLB^#:i§ifc{;iT30 o C-C 
*?J24NFW** bfc„ CI (DWi^m W50 n 1&150 ml^LBi#i^^p^30 o C-tr^J24^P^ 

zbizmmisito m>b$rMiz.£VMMVs mmm (1/2 x ms sa it, 5% s^^o 

— 0.05% silwet) l-M^Lfc^K:600nm<D®}fc^£:$J^U 600nmO®3fe^ 
£0. sm^teiUMLfco ^^^^n^^X^o^ffefc^v^o 
(1-3) fn^^^X-*-©^ 



^>y — X\ 



^ttftOiRrnha-zK ^$1*±. pp. 109-113. 200HCSB4feO«JESfflfe 



TtTlS^iyn-r^^X^ (■&«: Columbia) ©ii^^, fttiCtll, 23°C. 



2~3i 



±iB(D^Lfc^%^^, *'C?ifti&iaiH«te(i-2) -emKufcr^n^^^ 

(2)Ps UGEat'lH^-©*;^-^^ v<£> 



To1tftJ:9»abfcTia^«r^^^'>V (J&«a?50/zg/ml) &^t?l/2MS* 



;V '^«U 24°C{CT$UgU T2ifctt«^£r#fc 0 £©T2lfc<ft«^ 

(3) *V Af-if ^ y ^ ~> 3 j, te «t «t»Aat«HFomB 

!#L^^^E-7-Y^ (Ps UGE6-3. Ps 10-1 N Ps 11-1. Ps 15-5) ^*5V>T. Ps 

3t^f<^A£iSfefgi-5fcat>ft: N £V Aff ://n^ Xy ^ if— *> 3 ^Srff otc, 
ADNAttsfr^g^#-c$>5 t*0l»*tLfcT31fi:^a^ SriisiSFl6K:»ab, 2i 
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&JBV^T, ADNA^^tBLfc 3-DNA(#2jtig)fi % ftJBU**HindIII-?ffift; U 
7c„ ^n^i, P BI121CO^^^^v.^jiH4 (NPT) il^^$rAlphos Direct 

SrlHl 7^^i~ (U— >-i : mm&mft, I— i/2~5 :Ps UGE7£fC*£m#0 o 
y2(i3^b4n fc°— N U — ^3, 4ttl = , V— > 5 f*8 =i fc°— .£*_h £ 

(4) WAit^^^mcD#m 

|±MRneasy Mini Kit Srffl ^ I— h^M^J: 9 ^RNA^JfifctJ Lfc 0 <£RNAfci x 
Rnase free DnaseSrJl VMT. £V ADNASfM^ LK^fc 0 ^^^rcDNA^O^S 
oligo-dTSr:/^ UTf^i^§-t, l«UDNA£i^fcL 
7S: 0 ^CDl^^cDNA^^M(3., 5'-GTG GTC GAC AAC TTC CAC AA-3' (IE?lJ#^§- 1 
6) % 5'-TTG TTC TCG TAC ATG TA-3' (IE?lJ#^§- 1 7) LTPCR 
&n^tc 0 PCR^#«98°C23>, (95°C30# N 55°C30#\ 72t: 1 X301^^ 
/K 74<C5#0^ 4 0 CT*mntl,tl o RT-PCR^^g]! 8 |C^f 0 ^j±}$ 

^^I, pBI121^je$Sm#\ Ps UGE^^m^^v-n^^^-X^-^^a^-^^ 

&u ^^o-c^©^:^^^ 1/2 ms n 1% ^m^mm^wm 
(mmrni o> p s uGE^^-^ct^^^x^-^»^f^ 
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Ps UGE?gffflElS!->n^ * S^-^n v # !>-/V}:Slt, HUBRIS g N 

100 juE, m^60%O^#TT% 3Mra^W^-^yt 0 PNS*rl«ffiK:i|£© 

3i!|i8& N 200 mM NaCl^r^P^, 3B^b40rtt^Lfc o * 

te3£##3gU itldsr k&&frZ> 0 



(mmm 1 1 ) 

l. X2Wfe&{£<DftM 

(1) Ps UGE?gSCte& W h(Df^M 

(fclgpp® : "5 — b -e h O^lgqfSHa ffl) ^ffi-^ &70%Ji ^ y — /V (30 

so > 2Mtitthy!>A (15^) &m^x&m&-&^it&, mm*^*^ 

&j&#ri&4fe J: 9 ^-m&ty V) & V , 2mg/l-fe?T5^£0. lmg/1-f ^ K— /I/f^^PMS 
Agrobacterium tumefaciens (EHA101$0 izMMWl 8 £: I^^M UTPs UGEitfe^ 

^AL, YEPi#j& b y ^ h^iog, -T— ^ M0 g , J?;]s=i 

— X 1 g / 1000ml) fcX— mmm-tZ w £ J; oT#e»ti,fcT^o^^ ^ y t>A 

(2) Ps UGE^fCte^^CQf^M 

tfT^ (Poplus alba) (DM&llfcMXJ: < gfcV\ 1 %©ftl£$^T*^I bfc 
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(3) Ps UGE^fOte^— # y tf)f£M 
•^^-^ y (Eucalyptus camaldulensis) ©in vitroHfe^t, 3~5mm(Di 

7^n/^r!J!)AlMl^itTm\ Jtmmmte, Plant Cell Reports 

(1997) 16: 787-791 {dfBm^^^^^Jlli^^oTfT 5 0 
2. ^Ai»te^<E>lifg 

^££it-7t*t4*W (f^K * 0 :7°^ cx^-^y) ©^«ijfcm# £ 9 -^tL^etL 

100mg<£>^&$£&U =^7y Vth^Dneasy Kit£/B V^TDNA£ttfctJi-5 0 ~ ODNA 
SrilM^ 5' -GIG GTC GAC AAC TTC AA-3' (IE?!l#-l§- 1 6 ) N 5' -TTG TTC 
TCG TAC ATG TA-3' (SH?iJ#-?§- 1 7) Zf^-J b L- "C PCR £r fx 5 0 PCR^#« 
98°C2£\ (95°C30S\ 55°C30#\ 72°C 1 X301h^/K 74°C5#<7>^ > 
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1. KTO(a), (b) % Xfi^t^-f^^^^^^rr^. K-T-Satfe^ 
(c) B*|«cDEai**2 fc*t7 ^ / MBWfcfc^T 1 Nt«07 5 / 



2. J^TO(d), (e), Xtt(f)l^fDNA^P)^-5l^ 6 

(d) E^Ofi^|#fi fc^rttaEia^fejfcSDNA 

(e) B9U*oe»t«l fc*ttltl»l*»bft5DNAfcftittfti»|lj|i a » 6 




3 . 

4 . 



6 . 

7 . 



^ 6 (31|5ic<D?g 



2: 
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9. mmm+mmm-vhz, ^^^^.^^^mm^m^mwmm. 

10. M^-mmmK ry^-rn, ?vm, ±vn, 
r^n, 7h^, xte^-i-^m^mi-zmvoT'hz, m^ms 

17. ^-r-^&tw, r: /^^-^ s ■i-^m, pvm, ±vn, *r?m. 

T*^m, T^if# % ^h^^ X«ir^Wte«-t-««[*Tf*>5 % 

18. «f**l^U<«:2te|S*©atfi- : ?, Xtt»*:g(3K:|B*©|ftift^^ 
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1 



i 



3^ 
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02 



A 



NaCI;lJg 



0 mM 400 mM 0 mM 50 mM 





Paspalum 



0 mM 400 mM 0 mM 50 mM 




1 



Paspalum 
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03 



[GENETYX-MAC:^^] 



tni>—y No. 



-fife : UPGMA 



0.0503 



0.0767 



At1g 12780 



0.0688 



0.0545 



0.2958 




0.05 94 



0.0188 




0.1100 



0.0722 



0.4938 



CK0503 A "S 63180 



0.1270 



0.1958 
0.0621 



Ct UGE 



Ps UGE1 



At4g 10960 



0.0621 



0.1215 
0.0681 



0.0681 
0.0523 



Af4g23920 



At1g64440 



Os UGE 



PsUGE2 



At1g30620 



0.0523 



At2g34850 
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04 



[GENETYX-HAC: Multiple Alignment] 

But* : 2DD3.D3.16 



Ps UGE1 
PsUGE2 
Rt1g127B0 
Rt1g631B0 
Ct UGE 

Ps UJGE1 
PsUGE2 
Rtlgl 2780 
Rt1g531B0 
Ct UGE 

Ps UGE1 
PsUGE2 

ntigi27aa 

Rt1g63180 
Ct UGE 

Ps UGE1 
PsUGE2 
Rtlgl 27801 
Rt1g631B0 
Ct UGE 

Ps UGE1 
PsUGE2 
Rt1g12780 
Rt1g531S0 
Ct UGE 

Ps UGE1 
PsUGE2 
Rt1g12780 
Rt1g63180 
Ct UGE 

Ps UGE1 
PsUGE2 
Rtlgl 2780 
Rt1g631B0 
Ct UGE 



MR ! GGRERGGGGR§R§GR-SVLVTGGRGF I GTHTlRLR 
-MVSRVLRT I L^TGGRGRl G^TsIl 



1GS§yEQN 
1GSWEQN 



SRt^GET 



i rESrS-rr- 

5RS-SNGGRRN 
-VGPpra-KK- 
-VGPD _S-TK- 
LVGPL_S-3N- 



I LVTGGRGF I GTHTVVQL 
I LVTGGRGF I GTHTVVQLLh 
I LVTGGRGF I GE^TVVQLL < 



-LC|Q 
L <D 




NLPffiSDV 
I I DFQdNSV 
I I DNLDNSV V c 
I IDNLf / hsVl lD 




fl 

RHR 

LpDLRP 
=f4L 3DLRI 

IHjDLRMIH 



SSH={ 




fl^HFRGLKRVGES 
JpV I HFRGLKRVGES 
I £ KLFS}<QhFDflV I HFRGLKRVGES 
.flFDRV I HFRGLKRVGES 
1 LF^TK FDR V | HFRGLKp ^fiFg 





i>VDNN 




3NNLVGT I NLVE T 
J3NNLVGT I NLVfyT 
WDNNLV^lT 1 HL^ QV 



ehg :kkmvfsssrtvvi 
h^kmO/fsssrtvvi 
irj^nci^vfsssrtvvgqpi 
nrkw ickhhvfsssrtvvgqpi 

HCKlOTfeSSRTWGOl 



JIVpCVED. ^ 
IQ rPCVED^ N 



LQ 




.a 



MPVGRTKLllP 
JSPYGRTKL V 1 
<ftMNPYGRTKLFL 
^MNPYGRTKLFL 
PVGF^kLFV 




%-LRVFNPypR 

I I LLRVFNPVGR 

I I LLRYFMPVGRHES 

I I LLRVFNFVGRHES 
I I LLRVFNPVRRHra 




GEDPKGf^fiqFqLfJV I QqVRVGRLPEL 



I GEDFjsJj I PNMLMP^QVRVGI 
I GEDPKG I PNNLMPY I QQVRVGRLPELi 
i GEDPKG I PNNLMPV I QQVRVGRLPELH 
FPP&NNLMFV 



237 
22B 
226 
226 



/VGHDVP' 

/VGHDVP' 
HDVP' 
GHDVP" 




DGTRllflDV I H WDLRQGHTRR 
3G7gpRDY I H^LflDGH I RR 
IBS =IVRDV I HVMDLflDGH I RR 
DC^WRDV I HVHDLRDG^R 




TPDF- 



BGTRft^DV I HVhDLflDGH I nRFp[^i c^Tnf^jiJ-- 3CTRVNLGTdfi 3 





SCTRVMLGT^I 
3CTRYNLGT 



TSVLEMV 
3TSVLEMV 
3TSVLEMV 
3TSVLEMV 
TSVLEMV 



296 
288 
285 
285 
2BB 

356 
34S 
345 
345 
343 



EEMCRDqUNH 

IRFeSEE S^ffl^ 

[HFEKRSGKK I P I KLCPRRS jDRTRVVRSTEKREKElMjKRKVG 
SSpEKRSGKK I P I KLCPRFfibDRTRVVRSTl<REKELGWKRKVG 



:mcrdqu@j 

jRFEKRSGKK 1 P I Kj^FRRTODRTflVVR^ 




3TREK— 
1 3 SPDNSS 




59 
48 
4B 
4B 
51 

116 
107 
105 
105 
10B 

176 
167 
165 
165 
168 

236 
227 
225 
225 
228 

295 
287 
284 
284 
287 



347 
344 
344 
347 

364 

358* 

351 

351 

354 
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5 



10 



1554 kb 



m&m^i 1 




5'-utr p i 



3'-UTR 



pBK-CMV^T— v5 R^£— 




Notl 



BamHI & 

1 296bp 

pPCR-X^'J^h AMP SK+s<tr$— 



Noting 

BamHI50;3S 



J 



J PsUGE-1 



BamHI 



BamHI Sad 



35S 



NosT 



pBI221 



Sac!®a 35S K 
BamHIMS 



BamHI W-M^^m 

NosT 



pBI221 



Hindlll 



EcoRI 




35S. NosT 




PsUGE1a/pBI221 
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$L 7 






V NT 
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010 




****** 

i 



JisJJp =5rj7 I — X 42mM) 




— X 84 
— X 10 



mM 



mM 



I — X 21 mM 



I — X 42 mM 



I — X 84 mM 



H'yO I — X 168 mM 



#7* h 



— X 84 
— X 10 



mM 
mM 
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SEQUENCE LISTING 

» 

<110> TAISEI CORPORATION 

<110> AIINOMOTO CO., INC. 

<120> Gene conferring torelance to salt stress 

<130> PH-2125-PCT 

<150> IP2003-1 13194 
<151> 2003-04-17 

<150> IP2004-075932 
<151> 2004-03-17 

<160> 17 

<170> Patentln Ver. 2. 1 

<210> 1 
<211> 1554 
<212> DNA 

<213> Seashore Paspalum 

<220> 
<221> CDS 

<222> (131).. (1222) 
<400> 1 

ggcacgagga gcgccgccgc cggttgccag acactgccag tgcaacagag ccgcaaaacc 60 
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acacgccccc tcgcgcgctc acacagagag agacacacag atcgatcgag cggccggccg 120 



gacggcgcag atg gcg ate ggc ggg gcg gag gec ggc ggg gga ggc gcg 169 

Met Ala He Gly Gly Ala Glu Ala Gly Gly Gly Gly Ala 
1 5 10 



ggg gee age ggc egg age gtg ctg gtg acg ggc ggc gcg ggg ttc ate 217 
Gly Ala Ser Gly Arg Ser Val Leu Val Thr Gly Gly Ala Gly Phe He 
15 20 25 



ggc acg cac acg gcg ctg cgc ctg ctg gag cag ggc tac ggc gtc acc 265 
Gly Thr His Thr Ala Leu Arg Leu Leu Glu Gin Gly Tyr Gly Val Thr 
30 35 40 45 



gtc gtc gac aac ttc cac aac tec gtc ccc gag gcg etc gaa cgc gtc 313 
Val Val Asp Asn Phe His Asn Ser Val Pro Glu Ala Leu Glu Arg Val 

50 55 60 



cgc etc ate gee ggg ccc gcg etc tec gee cgc etc gac ttc ate egg 361 
Arg Leu lie Ala Gly Pro Ala Leu Ser Ala Arg Leu Asp Phe He Arg 

65 70 75 



ggg gat ctg agg age gee ggg gac ttg gag aag gcg ttc gcg gee agg 409 
Gly Asp Leu Arg Ser Ala Gly Asp Leu Glu Lys Ala Phe Ala Ala Arg 
80 85 90 



agg tac gac gec gtc gtc cac ttc gcg ggg etc aag gec gtc ggg gag 457 
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Arg Tyr Asp Ala Yal Val His Phe Ala Gly Leu Lys Ala Val Gly Glu 
95 100 105 



* 

age gtc gcg cgc ccg gac atg tac tac gag aac aac etc gee ggc ace 505 
Ser Val Ala Arg Pro Asp Met Tyr Tyr Glu Asn Asn Leu Ala Gly Thr 
HO 115 120 125 

ate aac etc tac aag gee atg aac gag cac ggc tgc aag aag atg gtg 553 
He Asn Leu Tyr Lys Ala Met Asn Glu His Gly Cys Lys Lys Met Val 

130 135 140 

ttc teg teg tec gcg acc gtg tac ggc tgg ccg gag gtg ate ccg tgc 601 
Phe Ser Ser Ser Ala Thr Val Tyr Gly Trp Pro Glu Val He Pro Cys 

145 150 155 

gtc gag gac tec aag ctg cag gee gee aac ccc tac ggc agg acc aag 649 
Val Glu Asp Ser Lys Leu Gin Ala Ala Asn Pro Tyr Gly Arg Thr Lys 
160 165 170 

etc ate ctg gag gag ttg gcg egg gac tac cag cgc gcg gac ccg ggc 697 
Leu lie Leu Glu Glu Leu Ala Arg Asp Tyr Gin Arg Ala Asp Pro Gly 
175 180 185 

tgg age ate gtc ctg ctg cgc tac ttc aac ccc ate ggc gee cac age 745 
Trp Ser He Val Leu Leu Arg Tyr Phe Asn Pro He Gly Ala His Ser 
190 195 200 205 

tec ggc gag ate ggc gag gac ccc aag ggg gtg ccc aac aac ctg ctg 793 
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Ser Gly Glu He Gly Glu Asp Pro Lys Gly Val Pro Asn Asn Leu Leu 

210 215 220 



ccc tac ate cag cag gtc gec gtc ggc agg etc ccc gag etc aac gtc 841 
Pro Tyr He Gin Gin Val Ala Val Gly Arg Leu Pro Glu Leu Asn Val 



225 



230 



235 



tac ggc cac gat tac ccc acc cgt gac ggc acc gcg ate agg gac tac 889 
Tyr Gly His Asp Tyr Pro Thr Arg Asp Gly Thr Ala He Arg Asp Tyr 



240 



245 



250 



ata cac gtc gtc gac ctg gec gac ggg cac ate gcg gcg ctg aac aag 937 
lie His Val Val Asp Leu Ala Asp Gly His He Ala Ala Leu Asn Lys 



255 



260 



265 



ctg ttc gac act cct gat ttc ggt tgt gtg gec tac aat ctg ggc aca 
Leu Phe Asp Thr Pro Asp Phe Gly Cys Val Ala Tyr Asn Leu Gly Thr 



270 



275 



280 



285 



985 



ggg cgc ggc aca tec gtt etc gag atg gtg gcg gcg ttc aag aag gca 1033 
Gly Arg Gly Thr Ser Val Leu Glu Met Val Ala Ala Phe Lys Lys Ala 



290 



295 



300 



tec ggc aag gag ate ccc acc aag atg tgc ccc agg aga ccg ggt gac 
Ser Gly Lys Glu He Pro Thr Lys Met Cys Pro Arg Arg Pro Gly Asp 



305 



310 



315 



1081 



gcg acg gag gtt tac gcg tec act gag aag gee gaa agg gag etc gga 1129 
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Ala Thr Glu Val Tyr Ala Ser Thr Glu Lys Ala Glu Arg Glu Leu Gly 
320 325 330 



tgg agg gcc cag tat gga ate gag gag atg tgc agg gac cag tgg aac 1177 
Trp Arg Ala Gin Tyr Gly He Glu Glu Met Cys Arg Asp Gin Trp Asn 
335 340 345 

tgg gcc aag aag aac ccc tat ggc tac tgc ggc act gcc gaa aaa 1222 
Trp Ala Lys Lys Asn Pro Tyr Gly Tyr Cys Gly Thr Ala Glu Lys 
350 355 360 

tagagegegt gcattaatca gatctctgga ctgaatttgt ccatggttga tggttgtctc 1282 
agacctatcg gtggaagatg taacaagtag agaccgctcg aatgtgccta gctacgaaag 1342 
tttegtacca tctctcttgt cataacctca tgtagatggt cattttattg gaattagect 1402 
tagecttcag gcccggcgct gttagecatt gettgetate gaggtaggtg gggttggaac 1462 
tttgggcgcc cttgaacttc cattatcatc attegcacag aeggcacagt tgcgcagtga 1522 



geegttgact gcttgtgaaa aaaaaaaaaa aa 

<210> 2 
<211> 364 
<212> PRT 

<213> Seashore Paspalum 



1554 
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<400> 2 

Met Ala He Gly Gly Ala Glu Ala Gly Gly Gly Gly Ala Gly Ala Ser 
15 10 15 



Gly Arg Ser Val Leu Val Thr Gly Gly Ala Gly Phe He Gly Thr His 

20 25 30 



Thr Ala Leu Arg Leu Leu Glu Gin Gly Tyr Gly Val Thr Val Val Asp 
35 40 45 



Asn Phe His Asn Ser Val Pro Glu Ala Leu Glu Arg Val Arg Leu He 
50 55 60 



Ala Gly Pro Ala Leu Ser Ala Arg Leu Asp Phe He Arg Gly Asp Leu 
65 70 75 80 



Arg Ser Ala Gly Asp Leu Glu Lys Ala Phe Ala Ala Arg Arg Tyr Asp 

85 90 95 



Ala Val Val His Phe Ala Gly Leu Lys Ala Val Gly Glu Ser Val Ala 

100 105 no 



Arg Pro Asp Met Tyr Tyr Glu Asn Asn Leu Ala Gly Thr He Asn Leu 
H5 120 125 



Tyr Lys Ala Met Asn Glu His Gly Cys Lys Lys Met Val Phe Ser Ser 
130 135 140 
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Ser Ala Tbr Val Tyr Gly Trp Pro Glu Val He Pro Cys Val Glu Asp 
145 150 155 160 



Ser Lys Leu Gin Ala Ala Asn Pro Tyr Gly Arg Thr Lys Leu lie Leu 

165 170 175 

Glu Glu Leu Ala Arg Asp Tyr Gin Arg Ala Asp Pro Gly Trp Ser He 

180 185 190 

Val Leu Leu Arg Tyr Phe Asn Pro He Gly Ala His Ser Ser Gly Glu 
195 200 205 

He Gly Glu Asp Pro Lys Gly Val Pro Asn Asn Leu Leu Pro Tyr He 
210 215 220 

Gin Gin Val Ala Val Gly Arg Leu Pro Glu Leu Asn Val Tyr Gly His 
225 230 235 240 

Asp Tyr Pro Thr Arg Asp Gly Thr Ala He Arg Asp Tyr He His Val 

245 250 255 

Val Asp Leu Ala Asp Gly His lie Ala Ala Leu Asn Lys Leu Phe Asp 

260 265 270 

Thr Pro Asp Phe Gly Cys Val Ala Tyr Asn Leu Gly Thr Gly Arg Gly 
275 280 285 

Thr Ser Val Leu Glu Met Val Ala Ala Phe Lys Lys Ala Ser Gly Lys 
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290 



295 



300 
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Glu He Pro Thr Lys Met Cys Pro Arg Arg Pro Gly Asp Ala Thr Glu 
305 310 315 320 

Val Tyr Ala Ser Thr Glu Lys Ala Glu Arg Glu Leu Gly Trp Arg Ala 

325 330 335 

Gin Tyr Gly He Glu Glu Met Cys Arg Asp Gin Trp Asn Trp Ala Lys 

340 345 350 

Lys Asn Pro Tyr Gly Tyr Cys Gly Thr Ala Glu Lys 
355 360 

<210> 3 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic oligonucleotide 
<400> 3 

ggtgcgacg actcctggag cccg 

<210> 4 
<211> 24 
<212> DNA 
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<220> 

<223> Description of Artificial Sequence: synthetic oligonucleotide 
<400> 4 

ttgacaccag accaactggt aatg 

<210> 5 
<211> 339 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic oligonucleotide 
<400> 5 

tgccgtgggc tccggcgggt tcgccttcca cgagcaccac gagaagaagg aggaccacaa 60 
ggacgccgag gaggccggcg gcgagaagaa gcaccacttc ttcggctgat ccatctcacc 120 
atctccatct cccaccccca tcgatccatt tgtgttggct ttaattccct gcgtgcatgc 180 
gtgttgttga ataaggggcc ggttccatct gtacgtacgt gtactccgag acctatcgtc 240 
atgtgtgtgt gtgtacgtat acctgctgtg tacatgatgg tcgtatatgc cactggacta 300 
tgtgtgtgtg caactctgtt ctgatttgct atatataag 339 

<210> 6 
<211> 497 
<212> DNA 

<213> Seashore Paspalum 
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<400> 6 

tgcagggacc agtggaactg ggccaagaag 
aaatagagcg cgtgcattaa tcagatctct 
ctcagaccta tcggtggaag atgtaacaag 
agtttcgtac catctctctt gtcataacct 
cttagccttc aggcccggcg ctgttaaaat 
gtgatacata ttgtgtctgt aataatcctg 
cgacggtggc tacgccctgt gttgtagtac 
tgcagtgaga cttcagcttt caaaaaaaaa 
aaaaaaaaaa aaaaaaa 

<210> 7 
<211> 396 
<212> DNA 

<213> Artificial Sequence 



aacccctatg gctactgcgg cactgccgaa 60 
ggactgaatt tgtccatggt tgatggttgt 120 
tagagaccgc tcgaatgtgc ctagctacga 180 
catgtagatg gtcattttat tggaattagc 240 
ttgttttaca catggatttt ctcgctacgt 300 
atcggagttt ccagtaataa aaccgatcca 360 
tgtgaatatg atgtggtaat aacaataact 420 
aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 480 

497 



<220> 

<223> Description of Artificial Sequence: synthetic oligonucleotide 
<400> 7 

ggccgctgtg cagggaccag tggaactggg ccaagaagaa cccctatggc tactgcggca 60 

ctgccgaaaa atagagcgcg tgcattaatc agatctctgg actgaatttg tccatggttg 120 

atggttgtct cagacctatc ggtggaagat gtaacaagta gagaccgctc gaatgtgcct 180 

agctacgaag tttcgtacca tctctcttgt cataacctca tgtagatggt cattttattg 240 

gaattagcct tagccttcag gcccggcgct gttaaaattt gttttacaca tggattttct 300 

cgctacgtgt gatacatatt gtgtctgtaa taatcctgat cggagtttcc agtaataaaa 360 

ccgatccacg acggtggcta cgccctgtgt tgtagt 396 
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<210> 8 
<211> 1540 
<212> DNA 

<213> Seashore Paspalum 

<220> 
<221> CDS 

<222> (110).. (1183) 
<400> 8 

ggcacgaggg agagattgag aggaaatcga gttcatcctc cctccaccat cgccgatcat 60 

agccttccct tccccgatcg ccgatccgat ccacaagcaa gcagccagg atg gtt tct 118 

Met Val Ser 
1 

gcg gtg ctt cgt acc ate ctt gtg acg ggc ggc gec ggc tac ate ggc 166 
Ala Val Leu Arg Thr He Leu Val Thr Gly Gly Ala Gly Tyr He Gly 
5 10 15 

age cac acc gtg ctg ctg ctg ctg cag cag gga ttc cgc gtc gtc gtc 214 
Ser His Thr Val Leu Leu Leu Leu Gin Gin Gly Phe Arg Val Val Val 
20 25 30 35 

gtc gac aac etc gac aac gec tec gac gtc gcg etc gec cgc gtc gcg 262 
Val Asp Asn Leu Asp Asn Ala Ser Asp Val Ala Leu Ala Arg Val Ala 

40 45 50 
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cag etc gca gca age age aac ggc ggc gee gee aac etc gtc ttc cac 310 
Gin Leu Ala Ala Ser Ser Asn Gly Gly Ala Ala Asn Leu Val Phe His 



55 



60 



65 



aag gtt gac ctt cgc gac agg cac gcg ctg gag gac ate ttc tec tec 358 
Lys Val Asp Leu Arg Asp Arg His Ala Leu Glu Asp He Phe Ser Ser 



70 



75 



80 



cac agg ttt gag get gtg att cat ttt get ggg etc aaa get gtt ggc 406 
His Arg Phe Glu Ala Val He His Phe Ala Gly Leu Lys Ala Val Gly 



85 



90 



95 



gag age gtg cag aag ccg ctg ctt tac tac gac aac aac etc ate ggc 454 

■ 

Glu Ser Val Gin Lys Pro Leu Leu Tyr Tyr Asp Asn Asn Leu He Gly 



100 



105 



110 



115 



ace ate acc etc etc gag gtc atg gee gca cat ggc tgc aag aag ctg 502 
Thr He Thr Leu Leu Glu Val Met Ala Ala His Gly Cys Lys Lys Leu 



120 



125 



130 



gtg ttc teg tea tct gca act gtc tat ggg tgg ccc aag gaa gtg cca 
Val Phe Ser Ser Ser Ala Thr Val Tyr Gly Trp Pro Lys Glu Val Pro 



135 



140 



145 



550 



tgc acc gaa gaa ttc cct ctt tgc gee acc aac ccc tat ggg cga acc 
Cys Thr Glu Glu Phe Pro Leu Cys Ala Thr Asn Pro Tyr Gly Arg Thr 



150 



155 



160 
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aag ctt gtg att gaa gat ate tgc cgc gac gtc cac cgt tea gac cct 646 
Lys Leu Val He Glu Asp He Cys Arg Asp Val His Arg Ser Asp Pro 
165 170 175 



gat tgg aag ate ata ctg etc agg tac ttc aac cct gtt ggt get cat 694 
Asp Trp Lys He He Leu Leu Arg Tyr Phe Asn Pro Val Gly Ala His 
180 185 190 195 



cca age gga cac ate ggt gaa gac ccc tct gga ate cca aac aac ctg 742 
Pro Ser Gly His He Gly Glu Asp Pro Ser Gly He Pro Asn Asn Leu 

200 205 210 



atg ccc tat gtc cag caa gtt gec gtt ggg agg agg cct cac etc act 790 
Met Pro Tyr Val Gin Gin Val Ala Val Gly Arg Arg Pro His Leu Thr 

215 220 225 



gtc tat gga ace gac tac aac aca aag gat gga act ggg gtg cgc gat 838 
Val Tyr Gly Thr Asp Tyr Asn Thr Lys Asp Gly Thr Gly Val Arg Asp 
230 235 240 



tat ate cat gtt gtt gac ctg gee gat ggg cac ata gca gec ctg ggg 886 
Tyr He His Val Val Asp Leu Ala Asp Gly His He Ala Ala Leu Gly 
245 250 255 



aag etc tat gaa gac tct gac aga ata ggg tgt gag gta tac aac ctg 934 

Lys Leu Tyr Glu Asp Ser Asp Arg He Gly Cys Glu Val Tyr Asn Leu 

260 265 270 275 
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ggc aca gga aag ggg act teg gtg ctg gaa atg gtg get gca ttc gag 982 
Gly Thr Gly Lys Gly Thr Ser Val Leu GIu Met Val Ala Ala Phe Glu 

280 285 290 



aag gtt tct ggc aag aaa ate cct ctg gtg ctt get ggg cga aga cct 1030 
Lys Val Ser Gly Lys Lys He Pro Leu Val Leu Ala Gly Arg Arg Pro 

295 300 305 



gga gat gca gag att gtt tat get gca act gec aag gec gag aaa gag 1078 
Gly Asp Ala Glu He Val Tyr Ala Ala Thr Ala Lys Ala Glu Lys Glu 
310 315 320 



ctg aaa tgg aag gec aag tac ggg att gaa gag atg tgc aga gac cag 1126 
Leu Lys Trp Lys Ala Lys Tyr Gly He Glu Glu Met Cys Arg Asp Gin 
325 330 335 



tgg aac tgg gca age aaa aac ccc tac ggg tat get gga tea ccc gac 1174 
Trp Asn Trp Ala Ser Lys Asn Pro Tyr Gly Tyr Ala Gly Ser Pro Asp 
340 345 350 3 55 



aac age age tgactgaaag caaatgeatg etatgeatga tagggagatc 1223 
Asn Ser Ser 



gagcagcaga ccacttacca ctgctagtaa aagaagtcga gtctcagaat accaccgtac 1283 



gtatgettae taaatagtcc gaggaeggae ggacggatga tccatgtgtg gggcctcgta 1343 
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ttctcatttg tatagaggga cggagtagga gatccccagt cccatccatc cggcttattg 1403 
ttgctaccgt caatccatgt ttaagaaata aacccctatg catgtatgct tatcgatcta 1463 
ctgtactagc taattatata ggcatatgta tatttgttag attcttatac aaaaaaaaaa 1523 
aaaaaaaaaa aaaaaaa 1540 

<210> 9 
<211> 358 
<212> PRT 

<213> Seashore Paspalum 
<400> 9 

Met Val Ser Ala Val Leu Arg Thr He Leu Val Thr Gly Gly Ala Gly 
1 5 10 15 

Tyr lie Gly Ser His Thr Yal Leu Leu Leu Leu Gin Gin Gly Phe Arg 

20 25 30 

Val Yal Val Val Asp Asn Leu Asp Asn Ala Ser Asp Val Ala Leu Ala 
35 40 45 

Arg Val Ala Gin Leu Ala Ala Ser Ser Asn Gly Gly Ala Ala Asn Leu 
50 55 60 

Val Phe His Lys Val Asp Leu Arg Asp Arg His Ala Leu Glu Asp He 
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65 70 



75 
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80 



Phe Ser Ser His Arg Phe Glu Ala Val He His Phe Ala Gly Leu Lys 

85 90 95 

Ala Val Gly Glu Ser Yal Gin Lys Pro Leu Leu Tyr Tyr Asp Asn Asn 

100 105 110 

Leu He Gly Thr He Thr Leu Leu Glu Val Met Ala Ala His Gly Cys 
115 120 125 

Lys Lys Leu Val Phe Ser Ser Ser Ala Thr Val Tyr Gly Trp Pro Lys 
130 135 140 

Glu Val Pro Cys Thr Glu Glu Phe Pro Leu Cys Ala Thr Asn Pro Tyr 
145 150 155 160 

Gly Arg Thr Lys Leu Val He Glu Asp He Cys Arg Asp Val His Arg 

165 170 175 

Ser Asp Pro Asp Trp Lys He He Leu Leu Arg Tyr Phe Asn Pro Val 

180 185 190 

Gly Ala His Pro Ser Gly His He Gly Glu Asp Pro Ser Gly He Pro 
195 200 205 

Asn Asn Leu Met Pro Tyr Val Gin Gin Val Ala Val Gly Arg Arg Pro 

210 215 220 
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His Leu Thr Val Tyr Gly Thr Asp Tyr Asn Thr Lys Asp Gly Thr Gly 
225 230 235 240 

Val Arg Asp Tyr He His Val Val Asp Leu Ala Asp Gly His He Ala 

245 250 255 

Ala Leu Gly Lys Leu Tyr Glu Asp Ser Asp Arg He Gly Cys Glu Val 

260 265 270 

Tyr Asn Leu Gly Thr Gly Lys Gly Thr Ser Val Leu Glu Met Val Ala 
275 280 285 

Ala Phe Glu Lys Val Ser Gly Lys Lys He Pro Leu Val Leu Ala Gly 
290 295 300 

Arg Arg Pro Gly Asp Ala Glu He Val Tyr Ala Ala Thr Ala Lys Ala 
305 310 315 320 

Glu Lys Glu Leu Lys Trp Lys Ala Lys Tyr Gly He Glu Glu Met Cys 

325 330 335 

Arg Asp Gin Trp Asn Trp Ala Ser Lys Asn Pro Tyr Gly Tyr Ala Gly 

340 345 350 

Ser Pro Asp Asn Ser Ser 
355 
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<210> 10 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic oligonucleotide 
<400> 10 

acagagccgc aaaaccacac 20 

<210> 11 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic oligonucleotide 
<400> 11 

ttcgtagcta ggcacattcg agcggtg 27 

* 

<210> 12 
<211> 20 
<212> DNA 

<213> Artificial Sequence 



<220> 
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<223> Description of Artificial Sequence: synthetic oligonucleotide 
<400> 12 

gtcgtcgaca acttccacaa 20 

<210> 13 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic oligonucleotide 
<400> 13 

ttgttctcg tagtacatgtc 20 

<210> 14 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic oligonucleotide 
<400> 14 

* 

atgaaaaagc ctgaactcac 20 
<210> 15 
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<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Seauence: 
<400> 15 

cgaacccgct cgtctggcta 

<210> 16 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
<400> 16 

gtggtcgaca acttccacaa 

<210> 17 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
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synthetic oligonucleotide 



20 



synthetic oligonucleotide 



20 



synthetic oligonucleotide 
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<400> 17 



ttgttctcgt acatgta 



17 
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